cAMP-induced modulation of the growth yield of Saccharomyces cerevisiae during respiratory and respiro-fermentative metabolism.
The aim of this study was to investigate the effects of an overactivation of the cAMP/protein kinase A signaling pathway on the energetic metabolism of growing yeast. By using a cAMP-permeant mutant strain, we show that the rise in intracellular cAMP activates both anabolic and catabolic pathways. Indeed, different physiological patterns were observed with respect to the growth condition: (i) When cells were grown with a limiting amount of lactate, cAMP addition markedly increased the growth rate, whereas it only slightly increased the mitochondrial and cellular protein content. In parallel, the respiratory rate increased and the growth yield, as assessed by direct microcalorimetry, was not significantly modified by cAMP. (ii) Under conditions where the growth rate was already optimal (high lactate concentration), exogenous cAMP led to a proliferation of well-coupled mitochondria within cells and to an accumulation of cellular and mitochondrial proteins. This phenomenon was associated with a rise in the respiratory activity, thus leading to a drop in the growth yield. (iii) Under conditions of catabolic repression (high glucose concentration), cAMP addition markedly increased the fermentation rate and decreased the growth yield. It is concluded that overactivation of the cAMP/PKA pathway leads to uncoupling between biomass synthesis and catabolism, under conditions where an optimal growth rate is sustained by either a fermentative or a respiratory metabolism.